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(54) MATRIX TYPE LIQUID CRYSTAL DISPLAY 
DEVICE 

(57) Abstract: 

PURPOSE: To obtain a still image by using a hysteresis 
characteristic of an anti-ferroelectric liquid crystal or the 
like, 

CONSTITUTION: A scanning signal from a row drive 
circuit 26 and a data signal from a column drive circuit 25 
are respectively applied to a matrix type liquid crystal 
panel 1 having an anti-ferroelectric liquid crystal, on 
which an image is displayed. When a voltage for 
stopping image display is generated from a hold signal 
input terminal 33, a timing circuit 32 stops a clock signal 
CL3 outputted from a control circuit 24 to the row drive 
circuit 25 in response to the production of a vertical 
synchronizing signal. A holding voltage is applied to each 
pixel of the liquid crystal panel 1 by the stop of the clock 
signal CL3 to stop the display image by the hysteresis 
characteristic of the anti -ferroelectric liquid crystal or the 
like. 
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15SB 



1 

&©HJii ft * -T 5 fftaS^S i: , 

mflBn^<DfT*at, «^ft^£-f 3?i5fe*Ehg|*M* 

<§ ft5I^1-53ItR*EtmfM#<iftGW$-f -5«8«E i: 

tc £ f) n ?, jtsfi^ ft#g£-r a ff s&»^s t . 

miommz i o nM^ftfffr-B-s mm^&k.. 
<z>ttn ft fia#tt»cr 5 «&se c s bbs^s t 

[»*H 2 ] S5IBfTlE»¥S«iSufB^JW¥ia .£ t> * n 

* * «^ ft s t bu 9&&6m * ft f & * © T- & r> 
©-? h u ^^sttA^sa. 

JE*$6£*-3.*©TJ*t=>T, SdlBBSte^SttDSfift^ff 

E> URiEffl^-f ^>^S^O«^*ff±LT«lB3« 
ft«E©t9:Alftff 5 £ fcft«f«i:r 1 fcE*© 

fc*«r« 1 £B3*©v b U **§8*a&* 

SI. 

[ffi&S 5 ] H&KKSE^KU: l 7 -;u K©H*©& 

j£-r « ^ t ft#^h-r i Til 4 ©n-rn* 1 
CtB*s©? h u **s*aa5*St«« 
H»*R 6 ] l5IB^m¥©ttHuI3 lyj-fr H ©*5*. 

IB l 7 * F©mfe©&;j*;&«»2.fc£ t Sftttitic 

[§S#«7] mJ§3r«H(i. BfJ6«EetTffl«E*9iiD 

©£ftfc*$ft*E&$iDLfcl$£8 2S£#«fc^ 
U «F8BJBl^ttHBi:fitrlB!e2^ttSB©ia-cajlBt 



(2) nffl¥8 - 1 6 3 4 7 2 

2 

itB#fc AilBSttaic BUm* n* SE tt, buIBMH ftitiJgBSg 

i s*ttJB*>6flaB»2 3esEtt3Bc»fT**aa 1 ©u 

SvMI«JEfcliWa*a*S& 2 S^«»A»6lSfH3» 1 ^ 
#<§ £#ff * * 5 £ 2 © b § V ^«E©fB©«E i: ft 5 

©i^m*» l o(rl3@©v h ij ^^SiflUI^IIS. 

etilB^l b^^ft«EhHtil3^2U§^fI« 

io Effl*iB©«ic»je*nT^s^4:ftweRfc-r5i»*fli 

mmm 2 © l t^fisE©nA^ mimm^mmm 1 se 

©LStMitt«Ei:©a«fc&**<ft*k;*^U5'*1$tt 
ft*-f 5 *»©Tf* -5 C i: ft^at-T SIR 7 Xfcfc 8 

^©•ECH^-rs^-^e^Hje^sftflt^fccifc* 

20 1MRfc-r5»^i;5M9©^mfrlo£KtR©vh 

[ffi^ts 1 2 ] ftifflttg$^&©&jK&ttiH-r;&£ft 
^ft^ssi:-rstt*iai7iMi i©v^-rn*»i-3K:iB* 

30 C07hU^^SII8^i. 

1 3 ] n^©fT»Htmj£©?iJ*lhAS5t> 

^tiTib'Ox Mi3nlfe©fTSfili:m*©?y«eSt «t tiff 
?UKS£ n^«R©IS3K ft *T s ftaassfc, 
buIB n^©ff «S C ^*fS^ ft ft-^-f S ff Kft#® s 
■ HglBm^©?iJ«H C t 1 - * ff ^ ft ft-^-T 5 JUK»¥S i: 

^{fiT-Huf3«^©iH*t i 5 ®|fea*Sff 5 £ 5 C bfe 

Baffi«fttt«aia*t: t ^ y- u ft *t a * ©t- 

B(fta^ff±^C BuI3n*©ff««i*5<tt>*Hui3m*© 
?ijaHP^©»E©±Tft> BuIBt^^U^^tcj;!)^ 

[0 0 0 1] 



3 

mmWMZfcf&LT^l 'J**3StftfT$^h vtxm. 
[0 0 0 2] 

«ft*pjc»*u jaai^i/Kku&tio^fes. -© 

«©£ftl.>?tt, *SS^©««M) l *afcfc-3fc»£s $> 
■6ffiKOS^BI*ft»R**T*fflJ:^«EPajH*a< bfc 

[0 0 0 3] ^©fcCfciS^Ttt, %a*fiB 

©WKfc:l]fc.* ; e , J-«ft§a!tt» ^omfc^'J-KE 
ILfer-i- ft Sir «fc o C UTa5*BBflftft»it* 

i-5tUTC>5 0 U*»b&#e>> dCD&GD^&OT 

h#T- & ^ 5 IBjB#& 2 o 

[0004] st, Bifk^^u-sfflv^rtN *£iuf£ 
fi9*u&«ffl*wfflu ?e«{i^ftib#>'rai^ft*-;i/ 

3 6 5 8 6^fg) o L^b^^e.s jittfl^ftltto/fc 

<fc3Si^©*-;i/Hl±, to-r*»7U-A©WIIBC±* 
!K ±IBLfc««fRS<ffK:*H-S«^IiifftcD#±i:i,^-5 

[0 0 0 5] 

us^ftttft^-rscifctcjerBU ^ofc^yy >>;*w 

[0 0 0 6] 

fifeft, Sl#m CEttO&iUJCfc^THU n*©fT 

"ra*« (i 3) * s £fA£nT;fc*K nr!f3n^©fT«i& 
fcm*o5u«atj:»)fT5UiB«*nfca»ffliiisRft*r 

4*iia5%S (1) fc» BuIBii^©^*!^ StmftiS 

^tzftrnm^®. (2 6) mmmZkommMfcr- 
*m^*m£?z>ymm^m (25) mtmmm^ 

<fc VWEft^S ft fliij» U T S5a3^aEfM^*5 «t v^- 

«fct>iii{ftfi^ftfTfctf3ffl»^g! (24) siffc&n* 
fMHSfc, H58E^ttfI^ft«^1--5«Eft> SufBb^x 

fia*ttfflC:-i-5«Rf«ECI9!3£-r5ia!«*S (3 2, 3 
2a~32f, 31a~3 1c) fcft«B*.fc;ii:ftW» 



(3) t$g§¥8- 1 6 3 4 7 2 

4. 

[0 0 0 7] W#JS 2 lcE«©*ifflTtt, 8R^H 1 Cffl 
«©»«§fc:#OT» aaBfTE«*8tt«IB«MP^H! J: 5 
^0.^ fi^- ft Sit T fllBj£*«^ S«4-T 5 1» © T* & 
ot, HulBiS:^© (3 2 a, 3 2 b) ttlOft&itffjt 
WfC«FlB#J»^S*&li(rt3fire»¥S^©^D y 
©*£ftff±LTlWKfiH**ffi©ttJ£ftfi5cfcftW« 

[0 0 0 8] if *H 3 CE«©»fl8Tf tt. IS#B 1 MB 

io m<Df&w£&^x, m&ff mm^mitmmmm^&x 
mmmzniz, mnmz. fi«*«Eft-*iv?ii«££* 

5 >^fi^ft**TliaE«*«EE, 31tR«E> « 
Sr«BEft«^-r**©T?*-3T» ffilBI&5fc¥8 (3 2 
a, 32c~32f) U:lffl{fc&CT&±l5£lNEftiJftP^8! 

3&»e»taEffe»*s^©ffiFEffl*«ffi, jiiRSE©*^ 

• S>^«^©«£ftff±LTflirEfi9$«E©Ki£ftfT5 

[0009] m#m 4 tB*©»iflftt, i ce 

*©fSl!l§fc:ft^Tx UEIft^S (3 1 a~3 1 c, 3 
20 2 a) (ilj^a^f?±B#{;HtlfB^*«JE> attBEftfil 

.#«E£i»rr3*8!ft#r* ur^s. 

ffi^tfl 5 (rg3«4©%B^T-tts Sf^S 1 7iS 4©Of ft* 
1 ■3CBiffl*«l:*^T, fiJEKS^ett 
K©fflii©a^* s ii&;Lfcci:ftmtHTS1&W*J£ (3 2 
a) fttfU nffe*jjtff±B#£ilflE»W4M8©fcaiCJfc 
« UT fflfl 3«#«E ft fift^-T S i 4: ft «f« k b T V^S . 
[0 0 10] ff#]16t383«©^T-«±> 91*91 5 CE 
«©«WC*V^T N mllB^m^lS! (3 2a) ttfuIB 1 7 
-f-;i/K©*^»«lit^-< ^>^*-¥*.5SfiRIflB{g^ 
30 ©^t«t ?)Btig3 1 7-f-;uK©iffl^©^m* s SI-x.fec: 
fcft«a-r5ifcft«reR4:UTV>4. «f*a7lCEtt© 
*WCtt, at^JS 1 75S6©^r*iA> 1 o(c|3«4©v h 

u^^ffi*a*^*at:*j^T, luiBftSi (i3) (±s 

m^»JE (v! ) WT©«EftB«raUfcl«t»13?S« 
«*^U «(E»f^«E«t5]Eae©^fiFt^*«:*£E 
(V2 ) *Wini/fcl*t*2$f3£ttJBft^U BtJE^l 
S*tt®tmil3^ 2S^ttffi©F^T-ffiil3t^7 i '; >>^W 

ttstts*ot-$.-3t, mEnifta^ff±RFK:ffiE* 

fitWin*n*«Etts BufBi« 8 s B ft ituiBMI l ^ttffiJtP 
40 6«FE*2^ttSSC»fT*-e-4»l©U*^fl[«E 

(vi ) tiWE«[iift»2$stt«jiA»e)«rE»ise^tt 

^^^fT^^S^2©U^V 1 '<t*E (V3 ) ©P^©«E 

[0 0 1 1] IMU«8CE«©«lireB\ W*^7ICB 

ff±Rrt»^$ii4fflE««f*Et±, BulB^lU^^fl 
«E4:mIH3^2 U*iMB*E©1'IH©ffi ( (vi + 
v 3 ) /2) (C»S#nTV^CtftW»fcL"rv^5. 
It*« 9 (Cg3®©#S0JlT-tt, »*S 7 Xtt8CE*©v 
50 bU*;*ffl»««jiM6{ttK:*i^T* WEKMStts milB^ 



5 

lcDL£vMMIffi:ii1}f3^2©U£^{!«EE©g (vi 

-v 3 ) mz&ih*mmmi&feftmfre>ffiv&m2 
&£tf.miz?z>munE. (v 2 ) tmz%i<DLg^m 
mztom (v2 -vi ) «t s 5 1;*^ 

[0012] fit #11 1 0 £ia«6©$gBJ§T*tt, Hf#« 1 71 
(2 1 a~2 1 c, 3 4) £ 

f?±B$£!££2ft.5iiutB«&ttEfcs HufB^*«^^« 
fig-r-5^«ffihP^S«ffi^a^1-5^ (3 Id, 
3 1e) &ffiz.tzZt*&m£i bT^So 
[0013] flf^lfi 1 2 ^I3®O^B^T'i±, m&m l 7i 
S 1 1 ©l-MTftfr 1 o£g3«©v h 'J **3Mii«7f^ 

icisot, HuiB^^^n^aKs^tb^s^js^m 

¥S (4 1) t> CCDtftttJSnfcafiECjBlyTlKlEiii* 

«^f?±Rfc»j£$nifia**E*«iE-r5*a (42 

~4 5) Z%tZZ.£*ftWl£ gft$£ 1 3C 

#S^£^ttk:ttfaIBS£ftSfcfc*>£*©lfflfci*a 

ftfMS (2 6) i:> HWBm^feOiWmaC^-^W^*^ 
■*-T«?>JE»^a (2 5) mIIB^*ff^*«t 

#144#-r?>*)OT-$)o-r> BSftat^ffltHft;:, mifBn 

■SRfctt-r S*B£!J>& < i: * 1 y J b'W±«Srtt 
«fcf58&£*a (3 2, 3 2a~3 2f, 3 1a~3 

lc) siiiifcifcswafcbT^s. 

[0 0 14] am©il^S^i:ii]^S^<?±{ix 

gas-* a©# y 3rt©^tt, aafi-r s*tt«f3«oft 

[0 0 15] 

[««8©fMiab*] W#« 1 TiS 1 3 CI»D*iBi:* 
i; «t t>«tt©liJRfc:*t-f 35*©«a 

[0 0 16] 5£^T, ttSfiDt^T-'JS'^ttttftWJS-r 



(4) 1$W¥ 8- 1 6 3 4 7 2 

6 

Jl>K©Biffeffltg^#»*fc;:i:&tfctiiU ***©«&* 

[0017] sfc, ii&ai oicE«i©*i»t:*^-r 

Wflta*flt±RFK:T : -^«^SBf«©«EK:HftU 
*»^©SE»fc.J:ai*a©#j8iMs© 

?^c, hjrjii i tHBisro^Bjiic^TfcJu ih&*^ 
10 f?±B#©«w«E4, j&Emttma.-rzemnE.t.* 

» tt * tf -5 ftjli!*© SEYb * * < T <£ 3 t f 4 £ £ # 
t?S» »*S1 0£K«©«lJlli:R]** £SLfc»lfcH 

[0 0 18] gf*3ll 2fcBfG©»!l§JC#^T 

t»LIi|»aE^f?±RFffl«^St»ftB5±-rs^i:<i J t?* 

So 

20 [0019] 
[31601] 

(si i mmm) m 1 »*ios0y©*a***«±*©«i 

Cit't3*«[a^*;H©?!J*fflXi f X2 -X m ££Wt 

«aYi } Y2 -Y n fcSEfcSiAirf sz: ti: <fc t>flia^ 
*;u l *%m U *a^*->v l fcfcBMfc 

30 [0 0 2 0] Si^UMIi, B|2 tr^-r«t-5Cx 2ft 

©«®**g lis 12 mzi5.&mm®im£k 1 3 a u 

fc*>©T-^So WifiKl ltt, aW«t*7^fil la 

©^a^iB^n-sdawst^oT*^— 7^;^ 1 8© 

JfctfSftfcJifcSM/eiTO (Indium Tin Oxide) 
^iiifb^X^?)^Sm*0^til 1 b*s, 

1 8©JBttlc-&*j-e-r»j«*nfc«itJ:«cr3TV^ 
So SfeSaStgl 2ttilH^^**7^ffi 1 2atn*ffl 
$111 2 bASffM^ntfilii^^^T^So SSSffi 
1 l©m^©*Sli:*tS»«l 2©n^©«8Bl±S^•^^C 

40 a^rsid^Bsa^nT^f), *a/^*;n tcttiai 

tC^-Tio tnXmiiCg^ffll^Gi,!, Gi,2, — Gm,n 

[0021] &&w,m 11b, 12 b©r«a>!) s ia$ns 
^^iB^^-a-sfc^ro^tfy^MaAMTtJti-co^o *c 

?BB»-f K©ftt) 5 ClMbSI*©tBJ*«5aBt«c 4f©Sft 
tUttCMK&fl-RLTfeJ:^. Sfe, r«ai3^1E$n 

t v> i'BUBBnsran^i^RaJXH— -y- 1 <t 0 t m*. 

50 K2/rnrC-±5— tifchtOS, 



(5) 



[0 0 2 2] ££fgtt1£ttiil 3li, 03£ft5i£ft£ 
£$11, fc^tt{J>&< hfc ia©£&^*4r#,Il£^ 

[0 0 2 3] *©h;^y ~>**H4£04t;:^-fo 10 

wad u ft ^ &«#nt ©s i %tfe&mi? e. iE«tt 
aa*4«i o%SEfti-««E&vi , 9 0%^b-r*« 

9 0%h&3*JE£v 3 , 1 0%£&5*E£v4 fc-T 

So ^e-d-rsts cme>©«Evi ~v 4 ft^f 1 ;^ 

ZJl-7Zffi<o ZZX\ aaMfiSiflW-tnSTf©^ 

Ei:CH>, ±EIEvi , v 3 tfg^tS. 9 0 20 

%3Jrt;-r4«flEfc«SWtEEi:VH\ ±13«JEv 2 , v 4 

[0 0 2 4] *l££ttJfifr&a!8&tt©«ff&8i 
iDbT*3&£tt«fc£5fcSjCt>±ffifcRW©fc*7 1 
U*>^Wtt**1-5. £©*§£> lEvi'~v 4 '-Ct^ 
7 t ';^;i/-rft»<. St, Sffi*«l r, l 2©rS 

[0 0 2 5] *tf&J»aiB2©*ritt:ov^TK?8-rSo 30 

Wii2it tt»/**;n c»w6nfc#*©0!flji8& 

JSWC^I-ffiiJWSgB 2 fct, r£H^*;u 1 &JS*q©3»?-D 
$ r RGB{!-§-£A#LT7;i/*7-S^5 i &©T\ A 

a $ n 5 r g b t ®#»±miz i&m * n a «^ ft 

^tZMIR-rZT'-t-vifXJ y*\3&2 1, V^HflE 
088 2 2, «^jHftig»2 3 % Afc£ftaRI»i«*.fc!> 
&ffln > h d 5at3>ho -;Hh1K 2 

mn^'nmm^mnthmmmm2 6, wm$±z 40 

ffofctf)©*-* 5. >^Ih]B3 2^d>?,«fi)t^n.5o 
[0 0 2 6] l"<;HiIE[H]S& 2 2ttAA*nfcRGBf 

^tsaii!i«tt*a©wttK:^to*fc r g Bi^csii 

■T5 Ih1B"C» 5. ®*a£»lHlB2 3«, l/^;HtiElelB 
2 2-eE»£ft&RGB«^fc-*©$$»a;Sr*5i^ 
SHELTHttrTSlHlBttS n>ba-;i/[5]gS2 4T?fE!> 

[0 0 2 7] 3>hn-;HllBS2 4 lit, y-i-)^Y\m^ 

Ficffec, 3H©^d s/^ft^cirrrxL 2, cl 50 



8-1 6 3 4 7 2 



8 



3,-*j;ra6aEe**«j«ra5«*©«EU'VP (v 

1, V2, -V 2 , V 3 , -V 3 ) CSJ6l/fc3K»h 
©ittt*^ 5 >^fl^D 1 x. D 2, D 3 Srffi^-fSo 9\ 
IBSjIhISS 2 5 i/7hU-^^2 7i:7tDyf-^ 
7 9f2 8i:*?.ii«*n5. »b<ttH5t*-rJ:d 
5»Jffitt@B2 5tt, lfi©i'7H/y^2 7^ 
2©©+f>:/;i/*— ;UKII]B2 8 a, 2 8bfre>&5. 
[0 0 2 8] H^g&[s]S&2 3fre>©RGB{I^tt, a 
> hD-;i/@R2 4T'f^»3^^nfc^ i tuvtm^c 

LiizmMLx. aa-y-i/^ush-^KSissH 1 1, 

SH12-, SHlmCM77^n« lfT7>©«^ 

IB2 8aK*-A'l»*nfci^tt, 3>hn— ;HHB 

2 4TflsDm3ftfcS&2*Oy*«^CL 2CHI»ll/t 
*S-y->^U*-->H«iaE5SH 2 1, SH22, SH2 
3, -SH2mt«*7 4'f$ft 4 aHIBflgCT*-*® 

[0 0 2 9] -eLT, ?UIE»[e]S§2 5tt±BBiWfcft«!> 

T, RGBC^-^fi^Xi , X 2 , -X m 

5. RGBfl^C^n^tlfc 4>R8H©3c^£*T 

©«*, ftjiJBffitBiin^ns^-^^tt, 06©v 
4(i, jjt^i-iat^Eu^i/^fb-rs. 

[0 0 3 0] IEKjIUES 2 6I£, 

£ft£ 0 »U<ttH7K:^-rj:-5C frlg»IIlSS2 6ti 
3ffl©*>:7 M/y^^ 2 9 a, 2 9 b, 2 9 c hff »(S 
©RiitJiEtfc^jR©?*^— ^3 0 a, &r3-^30 
aCMLt5o©7tD^-f yf-Sffltifc^»©^-f 
vf-mt&SOb^ *«t^c©T7-D^^-f >>5=-[elSS3 0 
bt^5S«EW^ (Vi , V 2 , -V 2 , V 3 , -V 

3 ) SttK&"T4«El/^;Ha;*lslB3 1 9*/3g£ft 

So 

[0 0 3 1]#y7M/yX^29a, 2 9b, 2 9c 
if3 > h D-MIB 2 4 T?f£ t) fi^tlfc^ 3 ^ D v i?m 

^rCL3izmmLx, HE&m x >vm^i>i , D 2 , 

D 3 S:IXf3jitr. ^LT, y7H^y^^29a, 29 
b, 2 9 c£BlD&£nfef§^-l±&5?=i-y3 0 atr 

(Vi , V 2 , -V 2 , V 3 , -V 3 ) <DTi-ti? 

^vfsoNu *fTiE»«a^«j^ «&© 

^ffli^^tti^-rso ft^, vi ttfi*4ffo&to©^ 

£SJE (*^fl£^JT-«±0 V) , ±V 2 tt«SM*!B©atR 
fcff-5fctf>©»JR«EEs ±V 3 tt«J#ftff-5fe«)©«fif 

[0 0 3 2] ^bT, frffiftSBtt, ±mmi / f^m^M 

,1 



b> EI8 (a) , (b) *«tLF (c) £^£ft3«fc-53ot 



9 

*n>y*fi*§CL3K|B])8U-C ^.mm^Yi , Y 2 > 

-Y n z&ti-rzo ctie>o^at{f^^ zn*ti<D'n 
fc#j©u mvaam. &&m?$. m&miawrtitHD 

0 8 (a) C^-ri^&ftMIBlCjSb&WEI/^Uca 

(a) t*-r«tac2ti j«ia-rnT#ffc«**^-r 

4. 

[0 0 3 3] SK, — BiB&jjsBSffl** 16. 7msec 
(IBii«S»iffl«aRCr4fc6 0Hz) x 

1 o o*©»&©±fB«[aa^«a©BM^K:ov\T»iiH 

0>Jx.(£> H*Gi,j-i ^ Gij , Gi.j+i Ctt, 0 9© 
a<ffire&ttU&ffillfc:*svvc, 010 (a), (b) 
iiiv (c) K^TJ:o&ttE-f> s ffiJD£ft3o 
[0 0 3 4] HJRGij I'&UT, ii*#JP^t3&^T 
i±> 5U««K:tt7 s -^ffl^-V4(i i j)*»Win*ti, fx* 

m,izizm£nj£Vi ^an^ns. *it, ii^Gi.j 

©fi3iB«tt«[iittSBlSf«ttJBt:a:5. -tftC:tt<» 

iRffiffflfJis MIGij £f±V 2 +V4(i ; j)*sS)iP$ 
tu -€©«Etj«5i:&WS3Fi:«i:4. *5^T«Sr»IIBIfc: 
#V*THU ffl*Gi,j CttV3 fcBl— ?y*ttXi ±©ffe 
©H^©^— ^fi^-V 4 (i j k) (k=l„ 2, 3— n, k 
9* j) * s ^fiic^tLfe«EA s Mn^tl2)o ig*;W*«:fc 
«fctf»*?AM/*«tt8 3. 3>us e ct^f), fitftJHFH 
{±1 6. 5 3 3 4ms e cT'feSo 
[0 0 3 5] a^R9£:m?Saraft&&©R$ia£{b 

i±, 01 lc^-ri^tft*. am 8 u±wa^©»^ 

lEJRGi.j £14 Vb =3 8 V©«E#EPAD£ft 
•So ffl«8 2tt(fiaBI©»-&SwU DB*Gi,j CttV 
G = 3 2 V#S);!j[];*ftS. ffliig8 3fctHgg^;©tli§-£^ 
U IffljRGi.j £ttV D =2 6 V*SEpj, a ^tL2>o iffi^G 
i,j CV D fel±V B J-MT©«E^ -f&b*>V G ASEpin^ 
*lT^S#&s 3ttiHRmTB$©&£Igttftttili±l2| 1 
2t^-rj:-5C!glS3Ett3B9 li:* h 5 * 

2#?g£l,fcttfSi:&^TO£o * Tttfite 
»«9 2ttIB*rtfc#jBM6£-rs©-e % m^^bT&ff 
HBi:l/T«R*ft4. £©* y«Sft1S«9 2 
(4V G <&Sfc^ftTiB«#*fc<&S. 
[0 0 3 6] ftoTx »Jfc»llHl*icS«lD£ftS«EVG 
Ci!)ffi*© + H«a^ftffdCi:A«-eS5. 013 
Vi =0 V, V 2 =28V, V 3 =9VtU V 4 

*&<t£-&tzmiz, — ns*©— DBs^t*)©^©^ 

V 4 tfiOVipb 1 OVCBTIB, lf*«tV4 , BBil36 i ai* 

[oo'37] ^JWiB*©»fis&oi,vtKiE-r 

5. (Sl1*»BM'©ilJRGi,j ©ig^&Jgro^ffitt, 
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Sf>U db«R 1 0 2tt»R»!IH|*CVD tfWiDSftfcBg 

So «£^T. V 3 *«/J%«[V3 B i n W±tia!^-r4 j fi«A s 
feSo ftlftl 0 2tt«il^T?«fe6fflTfia*JBIffl4' 

©¥^©S®#&JK#1 0%ttTffe5. ftoT, V 3 

10 [0 0 3 8] Sfc^ «J$JBia*K:HiiO*ns«*«£Ett 
V3 +V4 max T*$>5o V 3 +V4 WX *«HliO*n*RIHItt 
aKJBIfflfc|31t'C*S©T?x d©«EA»V D J;t)*>^& 

ttJB^&^n-rus^^fct:**. t^oTs v 3 +v 

4max<iV D «t D fc/J^ < KSShTl^. W±ttiEfiStt 

©»&■?& 3 ftffitt©»dic*vNT*»ra«7fSb*. 

[0 0 3 9] ±8BL&£ *IB)fi«|C*5^Ttt, 

lEvi tv 3 ©4>*©<Sx V 3 = (vi +v 

20 3 ) /2£»£LT^3. t'— ^«^-©V4 max 

fct (V 3 +V 4max ) gvj % (V 3 - V 4max ) £v 3 © 

H#4»fcrs&Ka«fc*a»&, v 4m ax^ (vi -v 3 ) 

/2 fc&5«fc3KV4 1 | U | X #tfc££ftT^So Z.<D£ott 
«&«Sr«ilBlt>C*i»«S^©*»ftBi5lt-r5ii:* s tfS 

[0040] sfc, Bi4c^-rt^7 i i;^fipttt*5^ 

T\ (vi -v 3 ) > (v 2 -V!) h^ot^So ^ 

-^^©istitfgfb-f 4«hhu (v 2 - vi ) 

30 j££*i3fc«i>» -eixJ;^^ (vi -v 3 ) aycS^t;* 
f'^XWttSfflV^CttJ;!), «fif«E©V3 ©IS 

©aa^ft^cfra^iifftf**. 
[0041] ±iaufcv k u ^^s«aa*««K:i5t^ 

**6fi0>J©W»i:1-4i:iiitts HI«ffl»±a^& 
»2 1 HI 5t, ^-f 5 >^[§S§3 

2©p«ffl«figs:^-ro ^-f $ yvmmz 21*, sh-;i/K 

ffi^3 3d^©^-^h*fi^-* 5 DA^^^A^^nS 
40 iS(RlW(i^A s ^n.>^^HA^^n?>D^^7-7U y 
77D7^32ah ^©7 U ^77D >>7*3 2 a©Q 
^ttJ*i:±gB^3^P^^fB^CL3 ^©ANDsSJI 
4h5AND|HlB3 2bfr6«|J**tlTV^. 
[0 0 4 2] ±l3S«|B]«8fS^lix n > b d-;Hh1B 2 
4HA^3^n.5|SJW{S^A i e.^^tL?>t ) ©T-fe 0 
l 6tft<toC, IB® (l 7-f-;uK) ©gg^^-f 

ttx ^ffl^©^±^S:^Tt)'ot^a^©^ti5^,^T^i/^ 
50 t(±D-u^;i/©fg^*sA^^n^o 
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[0 0 4 3] &*>\ H^©l>±ai^£fTO £#>©*-;!/ 
09;U£, TV5WlOfa-t-T, »&«&©« 

[0 0 4 4] ±E»dcC*iV^T» *©f£»fcH 1 6 C ij* 

46, AND0SS3 2b{±m3<>n«^^fi^CL3$:-?-CD 

[0 0 4 5] CfttfctU Jfc-^KJg^P 3 3{ZD-U^< 
^m^tfAfcSftSi:, S«|i]l8fr§#n-l^;i/*>?> 
i/^;ncSE<bUfcRfx -rfcirfc*©?*— ;H«©H 

^;ncaj<br*&»» AND0SS3 2 bcomtiitv-u 
^UfcfcS. f^t, ^3^D>v^«^CL3*s{jb^^ 

n*^fc«K fTig»[Hifi§2 6*^o^»H^-* s m^^n 

[0 0 4 6] ^tD7^-;UHOHS&B#^(C*5VATii> ft 

s§i»«tt*ii©ia4cm-rt^5 i »j ^^uttta s> 
t£*&-#© «t o tarn© u >7*yvmmzmm b & 

*«ttfc*"JfflLfcfc©T?i&Sfcik «Sr«E&9«raUT 

nana, a^o^-^H&st^f-rs^t^T-^So 

[0 0 4 7] &*>\ 7>f— ;H*©Jfci*»T?^ ^H***? 
3 3©«^U'*;Hfi*£<bL/&»&s ^©Bf^T-0±B)ft 

#£b3. -eciT\ ±IB©«t-5t-7 U -^7D .y^3 2 
aSiSttT, y^-JUY(D'^X'^-^Y^T-3 3 ©ft 

T^SSTSia^©*— ^K&fTfr&^.t-Sfc: u &© 
7-f-;uK©WJ6«f^ -TSito*aiSraflB«^©lft^^ 

[0 0 4 8] HI 7 (a) , (b) Ea^ttJBk* 

Oit^tiot, «J$aBlffl*©LSv^fl[«E ( (a) 
T-ttVu, Vi 2 \ (b) T-{iV 13s Vi 4 ) fcta^ttffl 

fc*siyt*fb-f a. ^fes «#JWiffli*fc5rajRfci?an3 
rcoT, siijiicmAnjSfftsmfftffMbu ci©mff^ 
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[0 0 4 9] fCT, *^S£^JT'(i, T^n^-f 
EES 2 1 Sl&ttT, *©J:-5&BMBSfc<-rJ:SKUT 
OS, ;®7tD^7^ s»*-@»2 l©I¥ififfl#§*&£0 1 
8tC^-T 0 SI 1 5 JCTjvf 7 U y77ny73 2 a©QiS 

tD^<yf2 1a~2 1 c £<£ t)a«*ns. 

St^SST*, 7'J>y77Dy7"3 2 a©QiH?aWj®^A 
10 AW l/^©l$CttRGBe^#«iR3*VCUWj£ft 

5. b*> U B*a*»±Rf t y 'J v 7*7 D-y73 2 a 

©QiB^Httrti^Atfn-u^fcfcai:, 

V 0 #iI#?£*iTm7j£*i£o 
[0 0 5 0] lit, «*MBM*V 0 HU 01 7 
(a) * (b) ftDHR{3QlAD$n««£E 

v 3 -v 0 #, *B3R©a^tt*t«t)6rt^y | ji' 

^»ttffl±fflSSf^tt!Btitt«f3Fn* J: 5 tci§5££*l3« 

i k> mttz^-zm ^*«B«in*nr-*©«fifffl«^ 

(SB 2 $2fi0y) ±K* 1 HWSJT'B:, BBffc#±SfT 5 fc 
46£, frKtt®l&2 6's©»3*ny*«^CL3&f? 
±t4t«©S^l/&^. £©SB2!Qfi0itts ^7H/J? 
7,^29a, 2 9 cCA*^nS^-T ^>^/ff^D 

1 x D3 Sn-l/^i/Ci^fU hUi/X? 2 9b 

30 ^-f S >^ff^Di , D2 x D3 (±, 0 1 9©^W 5 > 

hc^-rt»©Tfftt), -€ti^nEi8©^*, a 

W> ««r©JBHlc*»5ft*E«aKSI6***5^'f ^ 

>-^S#A5t»©T*S5. 

[0 0 5 1] 3©!B2|Ufi0St*^-rH:, BU©*^ 
>^@K3 2ftJB3^Dy^fi^CL Sfat^fUTTftt 
**^-f 5. >^ff^Di , D 2 x D 3 «t*f UT 

i^{^Tv^^o z.<Dnnm<z&vz*'{ s. >y(u^3 2© 

*^6>J«^*[a 2 0 iZmTo 7'J^7P77-3 2a* 
T-©*^(±lgl*S£Wk|H]«t-feS. **K^Tftt, 10 
40 mm±^coy V ^yyti yy3 2a©n — v^;i/tb^j{z 

it), AND0SS3 2 c, 3 2e©lli*4 ! D-Wi: 
NAND0K3 2 dOtBTjA^W b^Ut^^i 

[0 0 5 2] tt-aT, i>7 hUS?7* 2 9 a, 2 9 b, 

2 9ct, d-, M-f s D-cft^mtijisn, -^© 
^=3 - Kig*t «t t) immmm 2 6 * e> tt«s«E©^ 

2 * 5 **©4;©i:|Sll:^{C*S«toNOT[p]gS3 2 f 

50 vm-tbtixuzo 
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«Eu^;u®!^Ih]S&3 l t«t 

kolz Ut^ct-feSo ;L©fUfi01fc:fett**EU'<;i' 
§g5£I5]E§3 l©J|ftft*/&£0 2 1 £^-f 0 
[0 0 5 3] 7U»77DDiy3 2 ag=T©flifi£tt!l£ 1 

i a, 3 i ba j «Ei"-vi'V 3 £3ijR-rs;* 

KWD&fctK 7tDW-f y^3 1 c^SHU^U- 

v 3 fc»jR-ra#t:wD»*>s. ft^T, sttJHKU ft 

So 

fc£> *ft^*;n©asst:*£;t"C, SiR«E, «^«JE 

©3^*J:tf«J*J& l fT*.S«fc5K:i/t^S. tfc-oT* % 

[0054] ^(DmmmoDmimmmiz^rmm-r 

©&K-fe>-tf-4 1 *>£>©{g*f*V A/D=J>A-*4 2 

&7>ltcpu4 3t»basn, a««iEM* s fTt> 

ft*. B23C, CPU 4 3 KTfT-3ififlMliIE»3fc5* 
fo CPU4 3lt A/D3>/^4 2S^lTit 

■b>*4 i*e>©ttm»Kft3i!>&* ca^y^i o 
i) x £©&diias^gK;*^ u 4 4tctBt«£ft;fcvy 

1 0 2) „ 

[0 0 5 5] -tt£t>*>, ^^E'J 4 4Ctt, i24t^t 

l 2 1 « fc w ^ir i t) ^*e imn £ *u 

*n*n©»*tS**»». D/A3WW4 5S:^bT 
»Eb^;HS«@S&3 1 CttWj^nS. tEU^MSS 
ltt % *(DihMZ&-3g, StR«EV 2 . ft#« 

[0 0 5 6] *£lfi0|tt, ±13811 ~H 3 gam© or ft 
fc*»B-CSSt>©T?ifc!K *©»^fc, SfiESfcCffi 

t> % r m*<DmtR& zvun * MEtn -5 z. t tn- % 

So 

(jBsssjsw) ±Bm~JMffcK0!iKjjs;*ft5t»©£ 

fc«fc»>as«>*«fljr3©fcl»±r4fc«k T+aifxj 
v3-\BL&2 1 ^iSttTOS* 5 , £©SB5*ifi0!ltt, ^© 
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[0 0 5 7] rfcfc>*N 02 5t:^tioC, 7'J-yT 1 
7n^7*3 2a©QJg^tB73fi^AtJ:t), ft^fiEV 
3 , -V 3 £V 3 ' , -V 3 * H*tl?tlV)*)&t3.2>7 
i-c^x-f 1 d, 3 1 e ^ISttTV'So € Lt< 

!fflftS5*»±l$T? 7 'J »^7D5>y3 2 a©Q«^ai73 
{i^AtfD-l^HifcSi:, ^1EV 3 '\ - 
10 V 3 ' #3IJR£ft, £©«8MtE#Sfr*ffifc:9iinSft 
Sd^H&S. ZC1X\ S^iEV 3 ' % -v 3 * au 

»UTt(b^yU^«H4©±aJSfStt!BC*if*n« 
<fc5K» -T^b*>»±il^©a^^* s fiJSt^5cl:o 

c»j££ftfc«E-c*s« 

[0 0 5 8] CWHSSWl&OTfcx ±lB»4gO(liWi: 
ft^lffV 3 ' , -V 3 ' £«flE«IEraJ:-5 
tUTfeJ:^. ±IBUfc«*©*a£09fc:feOT* 
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[ei i ] fcanHcwav v v ? xmm^mi&w.cD-m 

[0 2] *IPJi{cffiffl2ftSMil^;u©m^®0T-£ 
[0 3] KS»«tt*Jl©#?«ii£jT<r8t£ia , T?i& 

So 

30 [0 4 ] ssi»«tt«a© t u ^ria-c 

£ o 

[0 5] 01 * <omwm& 2 5 ©jnwauusits >5*r« 

fig0T*$>So 

[06] 9UK»lllB2 5t*»5*«^©*'f ^></^ 

[07] 01 *©ff siijftiiB 2 6 (Dm^mm^rm 

fi£0t-$>S. 
[0 8] freiWllB2 6K:*»t5#«^©^'f 

40 [B9].fT««i:?U«tt©»»ffi*ia"efe5. 

[010] *il-fe;i/©«8iBlt:giJn*ns«E«^S9& 

[011] ^*R^^©@Effiia{3M^SSiaA^JS©ll 

[012] 4>lfflfea*t*(tSS3illil*ttfllii©«^tt 

[013] x-^w^c^-raTiscaBiijtasficBa 
[0i4] figtfflmttfcflfflk^us^wfeti&ft' 

50 MEV 3 *»*-r*»^©KMBItffcS. 
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sujM*<§©* © *ft*ftss-r. 

[018] 01 ^KDTi-nyzj y?mz 1 ©H#f$ 
«J5£^^1-«fi£0T*feSo 

[019] jg**-r s. yvm^m^^-tm^mx-$> 
ho 
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